Molecular and biochemical analyses of OsRab7, a rice Rab7 homolog.
Rab7 is a small GTP-binding protein important in early to late endosome/lysosome vesicular transport in mammalian cells. We have isolated a Rab7 cDNA clone, OsRab7, from a cold-treated rice cDNA library by the subtraction screening method. The cDNA encodes a polypeptide of 206 amino acids with a calculated molecular mass of about 23 kDa. Its predicted amino acid sequence shows significantly high identity with the sequences of other Rab7 proteins. His-tagged OsRab7 bound to radiolabeled GTPgammaS in a specific and stoichiometric manner. Biochemical and structural properties of the Rab7 wild type (WT) protein were compared to those of Q67L and T22N mutants. The detergent 3-([3-cholamidopropyl]dimethylammonio)-1-propane sulfonate (CHAPS) increased the guanine nucleotide binding and hydrolysis activities of Rab7WT. The OsRab7Q67L mutant showed much lower GTPase activity compared to the WT protein untreated with CHAPS, and the T22N mutant showed no GTP binding activity at all. The OsRab7Q67L mutant was constitutively active for guanine nucleotide binding while the T22N mutant (dominant negative) showed no guanine nucleotide binding activity. When bound to GTP, the Rab7WT and the Q67L mutants were protected from tryptic proteolysis. The cleavage pattern of the Rab7T22N mutant, however, was not affected by GTP addition. Northern and Western blot analyses suggested that OsRab7 is distributed in various tissues of rice. Furthermore, expression of a rice Rab7 gene was differentially regulated by various environmental stimuli such as cold, NaCl, dehydration, and ABA. In addition, subcellular localization of OsRab7 was investigated in the Arabidopsis protoplasts by a double-labeling experiment using GFP-fused OsRab7 and FM4-64. GFP-OsRab7 is localized to the vacuolar membrane, suggesting that OsRab7 is implicated in a vesicular transport to the vacuole in plant cells.